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We claim: 

\l. A photocatalytically-activated self -cleaning 
article of manufacture comprising: 

a substrate having at least one surface; and 
a photocatalytically-activated self -cleaning 
coating deposited over the surface of the substrate 
by a process selected from the group consisting of 
chemical vapor deposition, magnetron sputtered vacuum 
deposition and spray pyrolysis. 



2. The photocatalytically-activated self -cleaning 
article of claim 1 wherein the photocatalytically-activated 
self -cleaning coating comprises a metal oxide selected from the 
group consisting of titanium oxides, iron (Oxides, silver oxides, 
15 copper oxides, tungsten oxides, aluminum /oxides , silicon oxides, 
zinc stannates, molybdenum oxides, zinc/ oxides, strontium 
titanate and mixtures thereof. 



3. The photojcatalyticaaly-activated self -cleaning 
article of claim 2 wnere^p the photocatalytically-activated 
self -cleaning coatiiXg^compoiire^s yitanium dioxide selected from 
the group consisting of anatase /titanium dioxide, rutile 
titanium dioxide, brookite titanium dioxide and mixtures 
thereof . 



4. The photocatalytically-activated self -cleaning 
article of claim 1 wherein/said photocatalytically-activated 
self -cleaning coating is at least 200 Angstroms thick. 



5. The photocatalytically-activated self -cleaning 
article of claim 1 wherein said photocatalytically-activated s 
self -cleaning coating is atjeast about 400 Angstroms thick. 
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6. " The photocatalytically-activated/self -cleaning 
article of claim 1 wherein said photocatalytically-activated 
self -cleaning coating is at least about 500 Angstroms thick. 

7. The photocatalytically-act/vated self -cleaning 
article of claim 1 wherein said photocata/ytically-activated 
self -cleaning coating has a photocatalytac reaction rate of at 
least 2 x 10° cm^rnin" 1 . / 

8. The photocatalytical/ly-activated self -cleaning 
article of claim 7 wherein said photocatalytic reaction rate is 
determined as the rate of removal /of a stearic acid test film in 
the range of 100 to/poo Angstrom/thick deposited over said 
photocatalytically-Activated self -cleaning coating wherein said 
photocatalytic yeadtion rate \js quantitatively determined as the 
slope of a curve ffdrmed by a /plotting of a plurality of Fourier 
Transform Infrared Spectrophotometer measurements of the 
integrated intensity of ca/bon- hydrogen stretching vibrational 
absorption bands of the stearic acid test film versus an 
accumulated time of exposure of said photocatalytically- 
activated self -cleaning coating to ultraviolet radiation of a 
frequency within the i/ange of about 3 00 to 400 nanometers 
provided by an ultraviolet radiation source positioned over said 
photocatalytically-activated self -cleaning coating and having an 
intensity of about/ 2 0 watts per square meter as measured at the 
surface of the photocatalytically-activated self -cleaning 
coating. / 

9. / The photocatalytically-activated self -cleaning 
article of claim 8 wherein said ultraviolet radiation source is 
selected from/ the group consisting of a black light source and a 
UVA-340 light/ source. 
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TOT: -The-phnt nrar.aly ticall y- activated sel/- cleaning 



article of claim 1 wherein the photocatalytically-a/tivated / 



self -cleaning coating is deposited directly over the substrate. 



11. The photocatalytically-activateca self -cleaning 
article of claim 1 further comprising at least j OT ^ l ave ^/ 
interposed between said photocatalytically-acpivated s^elf- 
cleaning coating and the substrate. 
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12. The photocatalytically-act/ivated self -cleaning 
article of claim 1 wherein said photocata/ytically-activated 

of/a 



self -cleaning coating comprises one laye; 



/ 



a multilayer stack 



of coatings deposited over the substrate and wherein the 



photocatalytically-activated self -cleaning coating is the 
uppermost layer of saitw multilayer stack. 



/ 




tically-activated self -cleaning 
id phfotocatalytically- activated 



13. 

article of claii 

self -cleaning cdtaj2dn^-x30tnprises dne layer of a multilayer stack 

/ / 

of coatings deposited over 7 t he substrate wherein said 

/ / 

photocatalytically-activated self -cleaning coating is a layer 

other than the uppermost laye^r of said multilayer stack. 

/ 
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14. The photocacalytically-activated self -cleaning 

article of claim 1 further/ comprising a sodium ion diffusion 

barrier layer disposed between the substrate and the 

photocatalytically-activated self -cleaning coating to inhibit 

/ / 
migration of sodium ions from said substrate to said 

photocatalytically-activated self -cleaning coating. 

15. The photocatalytically-activated self -cleaning 
article of claim 14 //herein the sodium ion diffusion barrier 



layer is deposdH^ed^pver the substrate by a process selected from 
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theqYow---GXDn s_i sting of chemical vapor deposition,_j %a&ne.t-ron- 
sputtered vacuum deposition and spray pyrolysis. 



16. The photocatalytically-activatec/ self -cleaning/ 

layer is selected from the group consisting a crystalline metal 
oxide, an amorphous metal oxide and mixtures/ thereof . 



/ 



/ 

17. The photocatalytically-activated self -cleaning 
article of claim 16 wherein the sodium ion diffusion barrier 
layer is selected from the group consist/ng of >tin oxides, 



silicon oxides, titanium 
doped tin oxides, alum 
oxides, cobalt oxides^ OAromium 
oxides and mixtures 



zircoiyium oxides, fluorine- 

.... .... 

oxides , /magnesium oxides , iron 



// 



/ 



18. The photocatalyti/cally-activated self -cleaning 
article of claim 17 wherein the fs odium ion diffusion barrier 



layer is at least about 250 /Angstroms thick. 



/ 



19. The phptocatalytically-activated self -cleaning 
article of claim 17 wherein /the sodium ion diffusion barrier 
layer is at least .about 40jf Angstroms thick. 



/ 



20,: The photfocatalytically-activated self -cleaning 
article of claim 17 wherein the sodium ion diffusion barrier 
layer is at least aboi/t 500 Angstroms thick. 



21. Thef photocatalytically-activated self -cleaning 
article of claim l/ wherein the substrate is selected from the 
gkQupj^onsisting Jbf glass_,^plast±a^^ mixtures 
thereof . 
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Tho ph o t oca t a ] y t i c a^J^^aat^^t^ed^fee^^f^ 

article of claim 1 wherein said substrate is a glass substrate' 
having a first major surface and an opposite marjor surface 
defined as a second major surface, the first major surface' 
having a thin layer of a tin oxide diffused /cherein 
characteristic of forming a glass ribbon oyer a molten/ tin bath, 
at least one of the major surfaces havinq/said 

photocatalytically-activated self -clean^/hg metal oxide coating 
deposited thereon. 



23. The pho^cAtalytic^ly-activated self -cleaning 
article of claim 22 wh^reih the phdtocatalytically-act ivated 
self -cleaning coating^ fuJlher com/rises a/metal oxide selected 
from the group cons^stin4[ of titZa^um oxides, iron oxides, 



15 silver oxides, coppler pxikes, 



gsten oxides, aluminum oxides, 



silicon oxides, zinc stannates, molybdenum oxides, zinc oxides, 



7 



strontium titanate and mixtures thereof. 



24. The photoc/atadytically-activated self -cleaning 
article of claim 23 furthfer/comprising a sodium ion diffusion 
barrier layer disposed bktween the substrate and the 
photocatalytically-activated self -cleaning coating. 



25. Theyphotocatalytically-activated self -cleaning 
25 article of claim/24/ wherein the sodium ion diffusion barrier 
layer is selected Vf rom the group consisting of tin oxides, 
silicon oxides, t/itanium oxides, zirconium oxides, fluorine- 
doped tin oxides/, aluminum oxides, magnesium oxides, zinc 
oxides, cobalt yoxides, chromium oxides, magnesium oxides, iron 
3 0 oxides/and mixtures thereof. 



26. The photocatalytically-activated self -cleaning 
axticl^--of-x6l^^ 22 wherein the glass~*sutrs- 



selected from 
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the group congi^t_in g of a gla re s sheet di rd~a~c^tl~nuoyLis float 
glass ribbon. 



/ 



/ 



27. A method for providing a titanium dioxide 
photocatalytically-activated self -cleaning coat^ig over a 
continuous glass float ribbon during the manufacture of the 
float ribbon comprising the steps of: 

manufacturing a continuous g/Lass floa't ribbon 
having a first major surface and/an opposite major 



surface defined as a 
major surface havi 
diffused therein/c 




cond majpr surface , the first 

a thin la^r o£ a tin oxide 

racteristfc^of forming the glass 
lten tirj7ba'th; 



/ 



float ribbon oi 

positioning /a ^hemi^lyyvapor deposition coating 
apparatus o^er ttfie surface^of the float ribbon at a 
point in th< 



Lufactur;e pf the float ribbon where 
the float riEbon has/a temperature of at least about 
400°C (752°F) ; 

directing^ metay oxide precursor selected from 
the group consisting jbf titanium tetrachloride, 
titanium^etraisopro 7 poxide and titanium tetraethoxide 
in a carrier gas s/fcream through said chemical vapor 
deposition 

/ 

ribbon and 



apparaty 



anneal/ 



is over the surface of the float 
ng the float ribbon to produce a 
'titanium dioxid^ photocatalytically-activated self- 
cleaning coating over the glass float ribbon. 



28. A methocy for providing a titanium dioxide 
^photocatalytically-actiyated self -cleaning coating over a 
30 continuous glass float /ribbon during the manufacture of the 
float ribbon comprisin/g the steps of: 

manufacturing a continuous glass float ribbon 



ig a f/lrst major surface and an opposite major 
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surface defined as a second major surface, the "first 
major surface having a thin layer of metal selected 
from the group consisting of tin, tin/ oxides and 
mixtures thereof diffused therein characteristic of 
forming the glass float ribbon on d molten tin bath; 




/ 



depositing a photocatalyticaAly-activated seLf- 
cleaning coating over at least o/ie of the major 




point in the man 
the float ribbfor// has a 
400°C (752° 
titanyl a 



surfaces by positioning a spray pyrolysis coating 
apparatus over the surface of /the float ribbon at a 

of the float ribbon where 

/ 

rature of at least about 

/ • f 

aqueous suspension of 
wetting agent in an 
aqueous ufeaiim tiwcotfgn said spray pyrolysis coating 
apparatus oyer the surface of/ the float ribbon and 
annealing the float ^bbon/in air to produce a 
titanium dioxide phoycocatalytically-activated self- 
cleaning coating o»^/h, glass float ribbon. 

29. In a method/for forming a glass float ribbon 
wherein the method includes the steps of melting glass batch 
materials in a furnaces/slivering the molten glass onto a bath 
of molten tin; pulling t#e molten glass across the tin bath 
whereupon the glass/is $£ized and controllably cooled to form a 
dimensionally stable g^ass float ribbon; removing the float 
ribbon from the tin b£th; moving the float ribbon by conveying 
roller through a leh^: to anneal the float ribbon; moving the 
float ribbon to a cutting station on conveying rollers where the 
ribbon i/s cut into/ glass sheets, the improvement comprising: 

y v/epositing a photocatalytically-activated self- 

clean/.ng coating over a surface of said float ribbon 
as the f: J r ©a^r±bl^Tr^^f*armedrr 



1» 
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30. The method of claim 29 wherein safd 

photocatalytically-activated self -cleaning coatTir^g is deposited 



by a process selected from the group consisting yof spray 
pyrolysis and chemical vapor deposition. 
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31. The method of claim 29, the improvement further 
comprising depositing a sodium ion diffusion barrier 1 aye y over 
a surface of said float ribbon and depositing said 
photocatalytically-activated self -cleaning coating over said 
sodium ion diffusion barrier layer. 



32 . A method 
photocatalytically- act 
manufacture comprisi 

providing 

least oue svlrfac 





r the manufacture o: 
d self -clgramnq a; 
steps of 

arti/CjLe of /Manufacture having at 



iting a pho£ocaxalytically-activated self 
cleaning coating ovetf frhe surface of the article of 
manufacture by a prdeess selected from the group 
consisting of chemical vapor deposition, magnetron 
sputtered vacuum' deposition and spray pyrolysis. 



33. The^method/ of claim 32 wherein the article of 
manufacture is a glass shefet and said depositing step is 
25 performed during/a proce/s of modifying said glass sheet 

selected from/the group/ cons is ting of bending and tempering of 
said glass .sheet. 



34. The ipethod of claim 32 further comprising the 

4 

30 step of depositing a/ sodium ion diffusion barrier layer over 
said surface and depositing said photocatalytically-activated 
self -cleaning coatiiig over said sodium ion diffusion barrier 
layer j^hereuporr^^icr sodium ion diffusion barrier layer ilrhi-bits 
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migration of sodium ions from the surfa"ce~of— sa-id— a^t-i-c-le— to 
said photocatalytically-activated self -cleaning costing. 




35. The method of claim 34 wherein t£he sodium iori 
diffusion barrier layer is deposited by a process selected/from 
the group consisting of chemical vapor deposition, 
pyrolysis and magnetron sputtered vapor deposition. 




36. The method of claim 35 wharrein s^id step of 
depositing the sodium ion diffusion barrier lav,er is performed 
during a process of modifying said glass sheet selected from the 



group consisting of bendina and tempering of said glass sheet. 



37. The m^thc/d of claim ^2/further comprising the 
step of annealing sa 
cleaning coating to 
said photocatalytic 



38. The method 




txcally-activated self- 
hotfocatalytic reaction rate of 
self -cleaning coating. 

aim 3 7 wherein said annealing 



20 step includes raising said photfocatalytically-activated self- 

/ / n 

cleaning coating to a temperature of about 500 C for a time 



period of at least about 3 minutes and controllably cooling said 



/ 



photocatalytically-activated self -cleaning coating. 




The method of claim 3 8 wherein said 



photocatalytically-activated self -cleaning coating has a 
photocatalytic reaction/rate of at least about 2 x 10" 3 cm" 1 min" 1 




40. The method of claim 38 wherein said 
photocatalytic reaction rate is determined as the rate of 
removal of a stearic/ acid test film in the range of 100 to 200 
Angstrom thick deposited over said photocatalytically-activated 
selr -cleaning coafTffig' 8 ^^ rate 
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is quantitatively" deLeimincd a s the e lope of a ca rve— fornterd~""l5y 
plotting of a plurality of Fourier Transform Infrared S 
Spectrophotometer measurements of tljfe integrated intensity of 
carbon- hydrogen stretching^vibrati^pnal absorption, bands of the 



stearic acid test film 
said photocatalytic 
ultraviolet radiat 
300 to 400 nanome 
source positione 



on 



sus an /accumulated^: ime of exposure of 
ly /activated sel'f "^cleaning coating to 

a fr^auency within the range of about 
d by an ultraviolet radiation 
photocatalytically- activated self - 
cleaning ^coating and having an intensity of about 2 0 watts per 
square meter as measured at the surface of the 
photocatalytically-ac^ivated self -cleaning coating. 
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